A rational design strategy for protein hormone superagonists.
By combining evolutionary considerations, sequence comparisons and homology modeling we have designed recombinant human thyroid-stimulating hormone (hTSH) analogs with increased receptor binding and activity. The introduction of seven basic residues into the peripheral loops of hTSH resulted in up to a 50,000-fold increase in receptor binding affinity and 1300-fold increase in intrinsic activity. Such analogs are not only of potential clinical interest but can be tools to explore molecular aspects of conventional as well as nonclassical actions of glycoprotein hormones. These design strategies should be applicable to the development of novel analogs of other related hormones and growth factors with a variety of therapeutic and basic science applications, particularly for proteins that have undergone evolutionary decrease in bioactivity.